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RADIOCHEMISTRY DATA VALIDATION SUMMARY -FOR DATA PACKAGE:
24462-WES-1367 (923-3418)



MEMORANDT

TO: 200 UP-2 Project QA Record February 10, 1994

FR: Thomas Stapp, Golder Associates Inc.

RE: RADIOCHEMISTRY DATA VALIDATION SU VMAIARY FOR DATA PACKAGE
24462-WES-1367 (923-3418)

INTRODUCTION

1h1is memo presents the results of data validation on data package 24462-WES-1367
_consisting-of onetsoil-sampie for radiochemistry analysis. -The sample was analyzed by
the Teledyne Isotopes laboratory under contract to Weston Analytics using WI-C
approved methods. The sample validated is provided in the follo t-t-l

SAMPLE ID SAMPLE MEDIA* 'AL AYsi - -
DATE

B09314 8/22/93 GS SEE NOTBF3 J

NOTES:
- AL-rN C

* GS indicates the media type is soil.

1. Indicates the samples were analyzed for gross alpha, gross beta, strontium-90,
- technetiu-99isotopic-plutonium, uranium;- curium-244, and americium-241 by

s y n . -isotopes-y L m pp..y.

Data validation was conducted in accordance with the WHC statement of work (WHC
1993a) and validation procedures (WHC 1993b). Attachments 1 through 5 provide the
following information as indicated below:

AttacLhment 1. Glossary of Data Reporting Qualifiers
Attachment-2. Summarv of Data Qualifications
Attacnment 3. Quajifiec Data Summary and Annotatea Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attacnment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

Precision. Goals for precision were met-

Accuracy. Goals for accuracy were met except for the blank spike sampe recovery for
uranium-235 as discussed under "Minor Deficiencies" below.

Sample Result Verification. All sample results were supported in the raw data.

Detection Limits. Detection limit goals were acceptable for all sample results.
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MEMORANDLM

TO:- - ZL-UF-P4 £ t-QA-Record February 10,1994

FR: Thomas Stapp, Golder Assouiales Inc.

RE: XADIOCHEMISTRY DATA VALIDATION SUMMARY POR DATA PACKAGE
24462-WES-1367 (923-E418, 2A462R.LP2)

INTRODUCTION

This memo pinntsthe results of datb validatinn-on data package-2462 WES-1367 consisting
of one soil samples _ur -radlochemistry analysis. The sample: wan analyzed by the Teledyne

iaotopcstaboratory undecontract o Watun Analytics using WHC approved methods. The
sample validated is provided in the following table.

E SAMC - -MEDIA * ANALYSIS

B09314 j CS SEE NOTE 1

NOTES:

GS indicates the media type is soil.

1. Indiates the sample was analyzed for gross alpha, gross beta, strontiuni-90, technetium-
99, Isotopic plutonium uraniumnuriu.244, and amencimm 241 by alpha spectroscopy,
and selected isotopes by gamma spectroscopy.

Data validation was conducted in acciatawe with the WHC statement of wart (WHC 1992a)
and validation procedures (WHC 1993b). Attachments 1 thruugh 5 provide the following
information as indicated below:

Atachment ie lMsaryf Data Reorting Quaiiiers
Attachment . Summary of Data Qualifications
Atinwnt S. Quatra Data Summary anti Annogateti Leboratorv meooru
Atcinmprnt 4. Laborarv JNarrativ and Chain--Cuswody DocumentAiui
Attachment 5. Data Validation Siinporting 7:ocument2don

DATA QUALZIY OBJECW4VIS

Preciaton. GnaIs :or precision were met.

Accuracy. Gudis ior accuracy were riet except fot the hlank pike sample recoverv for
uranium-235 as discussed under "Mitsuir Deficiencies" below.

Sample Result Verification. All sample results were supported in the raw dAt4 with the
exception of the gross alpha results. kecakiilated results for gross alpha did not match the
reported values Lherefure the results have been charngd On the r"port form.

Detection Limits. Detection limit goals were met for all sample results
0' -- 001-"f kA



Dats kNu : l4462-WE-1367 I Analysis- RadiocheMiftry

Completeness. The data package was complete for all rcquested analyses. A total of one
wnuple was validated in this data packagr with a total of 35 determinations reported, all of

which were determined to be valid. This results in a compIteness of 100 percent, which
statisfies the 90% objective of the wUrk IldrL

QUALIPII] DATA

Major Dedaics

Nio major-deficincies were identified during data va lidaiun whicr required qualification nf
data as unusahi.

Minor Deciucies

The following minor deficiencies were idenfified during data valdaon which required
qualification nt data.

Lakoratwry Planka

* For gamma spectrometry analysis the laboratury blank was analyzed in a different
gnmetry and aliquot size than the associated samples, therefore the sample results
have been qualified as nxtimated (I for detects, UJ for non-detects).

Laboratory Control Samples

* The uranium-235 result for sample "Distilled Spiked H20" was beluw the control limit
of 70% recovery, therofore sample B00214 has been qualified as estimated (UJ).

Data format presentation has beta adjusted as follows:

- $--ample-resuits reported as es than (LT.) by the laboratory have been qualified as
undetected (U) on the sample result forms (Occ Attachment )-

SSecandary-results -reported by-the-laboratory-iave rwn crossed out on the sampic
result forms for clarificAti purmuseS.

REFE-RENC:S

WHC 1993a, Vaiil.aduu uQVQZData, 5tatement ot Wor&- Analytical Laborato; Dat
Validation, Task Order 5-94-18, Deceiiber 14, 1993, ?urchase Order MO,371.
Westinghouse Hanford Company, Richland, Washinton.

003b, Data Y7u1dation nrocedures for Radiochemicai Analyses, WHC 3D-EN-3PPO1.
Rev. 1, 1993. Westinghouse Hanford Company, Richiand, W anington.
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ATTACHMENT I

GLOSSARY OF DATA REPORTING QUALIFIERS
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GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS

U - Indicates the constituent was- analyzed for, but was not detected at a concentration
above the minimum detectable activity (MDA). The concentration reported is the
MDA corrected for sample aliquot size, dilution factors and percent solids (in the case
of solid matrices) by the laboratory. The associated data should be considered usable
for decision making purposes.

UJ - Indicates the constituent was analyzed for and was not detected at a concentration
-- aba tisre-MD~rDue tc-qurlity contk deficiency identified during data validation,
the concentration reported may not accurately reflect the sample MDA. The
associated data should be considered usable for decision making purposes.

-- Tidietes t-e-constituentwas analyzed for ard detected. The concentration reported

is qualified as estimated due to a quality control deficiency identified during-data
validation. The associated data should be considered usable for decision making

TCR - Indicates -the-constituent was-analyzed for and not detected. The concentration
reported is qualified as unusable due to a quality control deficiency identified during

- - data validation. The associated data should be considered unusable for decision
making purposes.

R - Indicates the constituent was analyzed for and detected. The concentration reported
-is-qualified as-unusable due to a quality control deficiency identified during data

validation. The associated data should be considered unusable for decision making
purposes.
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ATTACH1VMENT 2

SUMMARY OF DATA QUALIFICATIONS
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DATA QUALIFICATION SUMMARY - FORM D-7

SDC: 24462-WES-1367 REVIEWER: T. DATE: ?(10% PAGELOFjt

CMMENTS:RADIOCHEMISTRY

COMIUNEVANALYTE -QUALIFIER SAMPLES RASfN1
- AFFF.CTED

ALL SECONDARY NONE Ai. VALUES HAVE
RESULTS BEEN LINED OUT

TO CLARIFY
REPORTINC OF
DATA

ALLLESS T HAN ".T.) UAl. QUALMFERESULTS A - - DD* tiE TO BE

CONSISTENT WITH
NORMAL

- -REPORTING

PRACTICE

URANIM-235 uJ B09314 I.AHORATORY

CONTROL SAMPLE
RECOVERY BELOW70%

S __ _ __ __ _ __ _ _ __ __ _ __ __ _ __ __ _ __ _

I i
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ATTACHMENT 3

QUALIFIED-DATA qUmMArv and ANNOTATED LABORATORY REPORTS
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C,

~(2-b -- T
iIEIlJDYNE ISOTOPES

RIEPOIT OF ANALYSIS,

MRS JOSIl EfWAPDS
dE$'TON/WIST IFIGIOUSE/HANFORD

208 WELSH POOL ROAD
PrrjCrEPINai CREXK INDUStRIAL PARK
I IflNVILLI: PA 19341-1 313

CUSFOt4ER P.O. NUMBER

LU- 340-F4

DATE AECEIVIED

08/30/93

I RUN DATE 11/18/93

DELIVERY DATE PA fi 2

20/02/93

CUSTOMER'S
IDFNTIF ICAlION

244.62 93061175-001 10931,4

(ult ECr l Ga-O
5tA ST ART

NUN DATE 11 1E DA H

o5/ 22

AI -I II-COUNT
SI Op AClIVI TY, NUCL--VNIr-t I TIME V

E TIME UCL O1E IPCI/CM RYI U/ m OA4DT TIME AS

CS-134 L.1. 3. 2-Cl 09/07

CS-137 1. 8-0. 55E00, .' i 0-10411C 09/07 LJ

L -f m i 6 a 91 t Ltt- r

PA--40 L.T. . E-o2 09o I4

SE-141 L.T. 4. E02 09/01 AJ
6-244 - 1 A- -6 4 -: a1 1 .' .-

C -142 L.I. 1. E:-Q2 09/'07

Sf- 15 4 L.T. 6. E-02 09/07 a.j

EU-IS5 L1. 8. E-02 09/0

AA+A3 ----- f-..4---O3RA-226 I.08+-0.28 00, 09/01

-A -4 8# - 6-90 0 
.

Tt-234 L.f. 5. E-01 t/C i

PU-38 [.. . E-O3 /al tA
U1-2Z3' 1.6 &-0.3 E-01 09/14,

P V-239 L.T. 7. E-03 10/0a U
U-235 L.t. 6. E-03 09/14 LAr

UF-36 1.6 *-O.3 E-01 09/14
AMl-241 L.r. 2. 1 E-02 09/14 LA

Cv-2#4 L.A. 2. E-02 09/04 LA
N -Z37 L.T. 2. E-02 91 /6

)LUME -- UNITS
H-wGHT-x *

' /I C#c

4 -J4i

TELED YNE
SAPL.E
NIJMAER

S n) i

LAB.

4
4
4
4
4
4
4
4
4

4

4

4
4
4
A
4
4

4,

4

6
66
6
6

6

6
6

61000i UNMER HUMOEW :
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ATTACHMENT 4

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION
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TKELEDNE
ISOTOPES
- VANBUREN AVENUE

PO BOX $235

WESTWOOO NJ 07675-1235

(201) 664-7070

Case Narrative/Cover Sheet for Reports of Analysis and Lab Data

Date

TI- #'s

wo #

Comments:

There were

11

24

/22/93

462. 24633. 24567 24568

C

4-3478

no unusual -occurances with the analysis of these samples.

Contents:

Reports of Analysis
Gross Alpha

Sr-HU
Gamma -
Tc-99
Pu-238,239 /240
U-235-235-238
AM-24,
Cm-244

Other

Procedure #'s

PRO-032-1

PRO-032-38
"' -042-5

PRO-032-78
PRO-062-i 14
PRO-062-1 10
PRO-062-1II
PRO-062-1ll

Bench &
Work Sheet

Pages

10
3

5
11
0
42n

Calibration
Pages

18

25
10
54
40

fy cenf t a tin.., pack ,z~qa ucajiona of Use cni. both tecnncallv and for compLeleness. for other than the
conditions aetaitd 3ov& Zeien7 hfbidc ot ~Wht~ ydt akg e auttsortzec by the Laboratory mnanager or his 2estgnce. z
verified by the tollowing signature. . Hoga

013

EasyUnk 62877198 . . . FAX (201) 664-5586

WESTON/WESTINGHOUSE/HANFORD

72

Z. h

Tracers/
Carrier
Pages

2

C)C



WTELEDVNE
ISOTOPES

Spike Activity for TI #24567

Nucllde

Technetium-99
Gross Alpha
Gross Beta
eetr.nti.. m-... n

Cobait-60
Cesium- 137
Plitnniiim-229
Uranium-234
Uranium-235
Uranium-238
Americlum-241
Neptunium-237

ASiipLfl_

98.5
11.2
22.
40.
2.5 E 04
2.16 E 04
1.09

2.1
0.095
2.1
1.9
1.7

Accentanle Range

79. - 118.
6. - 17.
17. - 28.
34. - 46.
1.7 - 3.2 E 04
1.51 - 2.81 E 04
0.9 - 1.3
1.8 -2.4
0.08 - 0.11
1.8 -2.4
1.6-2.2
1.4 - 2.0

01 4



n~-is C.

ii"
~1

Istody Form Initiator L E ROGERS
rany Contact L E ROGERS Tetephn, 376-7690
ojeCt Designatiof/Sanetifg Locations 200-UP-2 Cottection Date ELI 3

ce Chest N. Field Logbook No. EFL-1091
of Lading/AirbilI Mn. - -- -- - -------- - Offsite Property No.

mflad of Shnent OVERNIGHT AIR SERVICE

ped to -0i- A (- rsT-T
Possble-anpte azids/Remats Keep samples at 4C (SOIL) gAIcAc7-,\E i0:L 75-C

-- Sit~e Identification

WR= 3 IL
1,50mlt
1,125mit
1,$00ml

- 1,250m.
1,125ml
I 1o

1.1000.1

1~mp&6~
P:CLP;TAL MetaLs,Hg,Ti

Gs:VOA CLP
aG:Semi-VDA CLP

- G:Anions-F,Ct-SO4 (EPA 300.0)
P/G:Anions M02,N03 (EPA 353.1)

P/G:Gross alpha/beta (PRO-032-15), Gamna Spec to include,Cs-134,Cs-137,Co-60,Eu-152,
Eu-154,Eu-155,K-40,Ru-106,Ma-22 (PRO-042-5), U-235,U-234,U-238 (PRO-052-32) Np-237,(PRO-042-5) Pu-238,Pu-
239/240 (PRO-052-32) Sr-90 (PRO-032-38,PRO-032-25) Tk-99 (PRO-032-78) Am-241,Cm-244 (PRO-052-32 or PRO-062-
109) Se-79

2)
1,500mi P:CLP;TAL Metals,Hg,Ti
1,125ml Gs:VOA CLP
1,500ml aG:Ssmi-VOA CLP
1,250m G:Anions F,CLS04 (EPA 300.0)
l12Smi Pf*Anions N02,N03 (EPA 353.1)
1,250mL G:Cyanide CLP

1,10001 P/CIGross aLpha" cPRO-032-1). Gamma Spec to inctudeCs-134,:s-137,Co-60,Eu-152,
Eu-154,E- -40,Ru-106,Na-22 (PRO-042-5), U-235,U-234,U-238 (PRO-052-32) Np-237,(PRO-04Z-5) Pu-238,Pu.
_~2 v r-f052-32 -M39O (R-032-35,PRD-032-25) Te-99 'PRO-d32-785 Am-241,Cm-244 (PRO-052-32 or PRO-062-

9) se-7 9

1,500ml P:CLP;TAL Metals,g,Ti
1.125m[ Gs:y0A CLP

-,uu0& au:bSUI-VA CLP
1,250.1 G:Anions F,CL,SO (EP -

-- Mt P/G:Anions n02,- rA 353.1)
1,250m1 G:Cyani

1.100mt P/G- s akvha/beta (PRO-032-15), Ganma Soec to inctuoe,Cs-134,.s-137,:o-60,su-152,
- -154,Su-155,X-0,Ru-106,Na-22 (PRO-042-5), U-235,U-234.U-238 (PRO-052-32) Np-237,CPRo-042-5) Pu-238,Pu-
239/240 (PRO-052-32) Sr-90 (PRO-032-38,?RO-032-25) 7c-99 PRO-032-8) Am-241,Cm-24 (PRO-052-32 or 'RO-062-109) Se-79

Field Transfer of Custody .hain of ?ossession Sign and 'rirt Aames;

Rtinauisned - ~Received v: 2ate/Time:

etn sned- -eived by: ate/Time:

Ret inouished by: Received by: - ate/Time

rinal -anoie Disoosition

ss t Disoed by Date/Time:

Consents:-

A-6000-407 (12/90) CEF) WEF061
Chain of Custody -,j

stinnhnuse
anfard Company

2)

CHAIN OF CUSTODY

_,D_ 3



ATIACHMENT 5

DATA VALIDATION SUPPORTING DOCUMENTATION
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W'C-SlJ-EN-SPP-001, Rev. 1

RADIOCE$ICAL DATA VALIDATION CHECKLIST

VALIDATION A C D UE
LEVEL: I

PROJECT: 2Co 0 ,- -- - DATACKA6E: 2446-w S- L1367
VALIDATOR:

CASE:

%S-tt-)1 LAB: VJE $TON
I I I1

DATE:

SOG:

ANALYSES PERFQRMED
'I - TIC.

Grass trentUM-90 4Tdchnti m99 laAlh mm

Ajohe/Betu - - - SpmCropy -pectrapy

STotM Ur.niw Radkam.22 0Thtum j I
SAMPLES/MATRIX

/
<, I L

IKCompleteness . . . ... . . . . . . . . . . . . . . N/A

Technical verification forms present? . . . . . . . . . . . . s No N/A

Comments:

:. Initial Calibration . . . . . .

Instruments/detectors calibratea 4it
one year of sample analysis?

Initial calibration acceDtable? . .

Standards 3IST traceable? . . . .
Standards Expired? . . . . . . ..

h In

S . . . . . . . . . . es o
.Yes

( 9A1

Nfl

C-.,-
tN I

/. . . . . . . . . . . . . /A

N/A

N/A

N/A

,I/A

017



WHC-SD-EN-SPP-001, Rev. 1

3. Contlnulng Calibration - - - a . . . . . . . . . O N/A

Calibration checked within one week of sample analysis? . . Yes No N/A
-- - . -. . -. . . . - Y No N/A

Calibration cheek standards- IST traceable? . a . N/A
Calibration check standards expired? ..... . . . . . . Yes l/A
Comments;

4. Blanks . .-. . . . . . . . . . . . . . . . . . . . . . .. O N/A

eLhood blank-analyzed? . . . . . . . . . . .. . . . . . ... . No N/A
Method blank rcsults acceptablet . . . . . . . . . . . . . .No N/A
Analytes detected in method blank? ...... . . . . . . . Yes D N/A
Field blank(s) analyzed? . . . . . . . . .. .. . . Yes No NA-
Field blank results acceptable? .. . .. . .... . a 4 . . Yes No
Analytes detected in field blank(s)?. . . . . ...... . No A
Transcription/Calculation Errors' - . . . - . - . . . . . . Yes N/A

uomrents: -OW Oft sC Ar P,,? /

5. Matrix Spikes .

Matrix spike analyzea? ...- .. ...- ..- .. . es N N/A
Spike recoveries acceptaae? .. .-. . . . . . . . Yes No N/A
Spike source traccablel . ... . . . . . . . . . .. . . . Yes No N/A
Spike source expired? . . . . , . . - . . . . . - . . . . . . Yes XU N/A
TranscripLion/Calculatinn Errors? . . . . . . . .. . .. Yes No N/A

Caments:

018



WC-u-En -enn , Rev. 1

5. - Uahoratory Control Samples . . . . . . . . . . . .N/A
LCS aalyzd? .. . . . . . . . . 0 N N/A

LCS analyzed! ; No N/A
LCS recoveries acceptable? . . . . . . . . . . . . . . . . . Yes- : N/A f\04e®
LCS tracearie? . . . . . . . . . . . . . . . . . . . . . . .Yes No N/A
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

Comments: U_ ZSLA -feci.er@ C 47% qaali as tb1f itcpe 3/ur & 6O734.

7. Chemical Recovery . . . . . . . . . . . . . . . . . . . . . N/A

Chemical carrier added? 9.%.$ .C . I 9Q .t-2.37. es No N/A
'Chemical recovery acceptable? . . . . . . . . . . . . . Yes No N/A
Chemical carrier trArPhla7 Yes No /A

Chemical carrier expired? . ... . . . . . .. . . .. . . Yes lo N/A
T-rans-cription/Calculation errors?. ........ ... .... . Yes Qig N/A
Comments:

8. Duplicates . . . .i.

Duplicates Analyzed? . . . .. . .. . . I .. . . . . . . . No N/A
RPD Values Acceptable? - . . . . .. . . . . . . . .. es No N/A
TranscripttonlCalculation Errors? . . . . . .. . . . . es N N/A

Comments:

~2-

019



WHC-S-EN-SPP-001, Rev. 1

9. Field QC Samples . . . . . . . . . . . .

Field duplicate sample(s) analyzed? . . . . .
Field duplicate RPD values acceptable? . . .
Field split sample(s) analyzed? . . . . . . .
nieTd split RPD values acceptable? . . . . .
Performance audit sample(s) analyzed? . . .
Performance audit sample results acceptable?

Comments:

. . . . . . . Yes

. . . . . . . Yes

. . . . . . . Yes

. . . . . . . Yes

. . . . . . . Yes

. . . . . . . Yes

10. Holding Times

Are sample holding times acceptable? . . . . . . . . . . . Yes No N/A

Comments: Sx ple - IC !ec4ia& -rs 4 A ::vn.a& % x 04(o TA

/-Tv&ck% il e: LV( ar ig c0± irx ~ 9ctc C0 r. r -' c f a

i- Results and Detection Limits (Ievels D & E) E . N/A

Results renorted for all required sample analyses? . . . . . No N/A

Results sunnorted in raw d ...?.., ........ . . ... . No N/A

Results Acceptable? . . . . . . . . . . . . . . . . . . . . . Yes C N/A &cie:)
Transcription/Calculation errors? .V 3S , - N/A k-te.-®

MDA's meet required detection limits'. . . .. . ...... e No N/A
Transcription/calculation errors?....... . .... . . Yes /? VA

:omments 9  ros& % r ;c 4 'no- z~';*'~ i

GQ"- Z r r iwi ouAL.wts rf-f "Vip w n.IZ9 n,c"'IIA 4Z£'ufpcrtec

....-A-4--

020

No N/A

No N/A
No N/A

No N/A
No N/A

No N/A

. . . . . . . . . . . . . N/A
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WESTINGHOUSE/HANFORD RADIOCIIEMISTHY 10-Feb-94 SDG 24462-WES-1367

TECHNET'IUM-99 RESULTS

SDG HEIS
Lab
No.

Dte Dt. Spi
Aaalyzid ID Amt. Yleld

Gross Count Bkg.
cits Time cpm

Det.
Elf.

T(99
Besult
Call..

Result
Aptc

MDA MIDA
Caic. Rptd.

24462 809314
809314 DUP
BILANK SPIKE
BLANK

24462 9/19193
24633 9/19/93
24567 9/19/93
24568 9/19/93

04
136
02
D3

1

0.2
0.2

0.522
0.441
0.581
0 559

46 100
21 100

548 100
15 100

PAGE 1

13.17
13.18
0.18
0.17'

0.235
0.24
0.23

0.232

*11
0.1
-0.3
-0.3

1.10
<0.81

89
<S

0.71
0.84
3.33
3.34

<0.7
<0.8

<3
<3

4 -;110) -q 'i\jQfi



WESTiNGHOUSE/HANFORD RADIOCI IEMIS I HY 10-Feb-94 SDG 24462-WES-1367

GROSS ALPHA RESULTS

SDG HEIS# Lab No. Dal.
Spl. Date Alpha
Awt. Counted

GROSS ALPHA
Gross Count
Counts Time

8kg.
cpm

Result Result MDA MDA
Eff. Calc Rptd Calc Rptd

24462 B09314
B09314 IDUP
BLANK SPIKE
BLANK

JQi.')3 ( t ~ YO ...9$

5 3

24462 T3
24633 13l
24567 T
24568 13

PAGE 1

*1

1 Q'08/93
10/08/93
9/04/93
9/04/93

16
17

236
7

50
50
50
50

0.04
0.04
0.04
0.04

0.023
0.023
0.153
0.152

5.48
5.88

13.78
0.30

4.2
4.0

14
<0.4

2.6
2.6
0.4
0.4

.4
<4

<0.4
<0.4
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WESTINGHOUSIE/I ANFORD RADIOCI IEMISI HY 10-Feb-94 SEC! 24462-WES-1367

GROSS BETA RESULTS

SDG HEIS# LabNo. Dl.

GROSS BETA
Dat Bla Gross Count Bkg.
CuiiittlI Cuuiits Tiame cpm

Spl.
Eft. Amt.

Result Result MDA MDA
Calc Rpid Calc Rptd

24462 8093114
8093114 DUP
BLANK SPIKE
BLANK

24462 13
24633 T3
24567 '13
24568 I3

9AL4/93
W104/93
9i04/93
9/U4/93

1600
15716
1068

56

50
50
50
50

0:9
0.9
0.9
0.9

0.164
0.164
0.373
0.372

85.42
84.10
24.54

0.24

85
84
25

0.34

le 6%f-ea

C
l\J

PAGE 1

1.72
1.72
0.76
0.76

<2
<2

<0.8
<0.8
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WESTINI(JdHOUSE/HANFORD RADIKCHII EMISTAY 10-Feb-94 S6G24462-WES-1367

STRONTIUM-9D RESULTS

SDG HEI'S
Lab
No.

Dat. Spi
lI Amg. Yield Ingrowth Decay

Gross Count 8kg.
cnts Time cpin

Det.
Eff.

Sr90
Result
Calc.

Result MDA MIDA
Rptd Calc. Rptd.

24462 1309314
109314 DILJP
BLANK SPIKE
BLANK

fec ~ ~ I k) (O

24462 II7
24633 DB
24567 D4
24568 1E:b

10
10

PAGE 1

0.715
0.021
0.703
0.628

1
1
1

0.623
0.623
0.623
0.623

6442
7014
1584

33

100
100
100
100

0.16
0.28
0.15
0.19

0.4
0.41
0.39

0.4

1.6E+01
1.5E+01
4.1E+01
4.OE-011

1e
15
41

<'0.6

0.05
10.05
0.48
0.58

<0.05
<0.05
<0.5
<0.6



WESTI'NGHOUSEJHANFOHD RADIOCII IEMISI Y

Pu 231238 RESULTS

HEIS
SDG No.

Lab
No.

Spi. Data
Aimtl. Aiielyzad Det. Elf.

Pu239 Pu238 Timae
Cots Cots Sacs

Spike Spike Bkg Bkg Time
Cnis Act. Pu239 P'u238 secs

24462 809314
809314 DUIP
BLANK SPIKE
BLANK

24462
24633
24567
24568

2 10101193 46 0.1845 3 1 60000 1192 4.03 1 1 80000 0.722

Spike
%R

C=I

WO U

PAGE1I10--Fab-94 SCIG2446:2--WES-13M7
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WESTINGHOUSEIHINFORD RADIOCI EMIS MrY 10-Feb--94 SDG 24462-WES-1367

Pu 239/238 RESULTS

HE IS
SDG No.

Lab
No.

Pu239
Pu239 Pu239 MDA
Cale. Hpid Cale

Pu238
MDA Pu238 Pu238 MDA
Rpid Cale. Rpid. Calc

24462 B09314
809314 DUIP
BLANK SPIlIKE
BLANK

24462
24633
24567
24568

00038 <0 007 0.007 <0.007 0.0004 <0.107o 0.007 <0 007

dfeit 'ed

PAGE 2

MDA
Rplid
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WESTINGHOQLSE/HANFORD RADOCI IEMISI IHtY 10-Feb-94 SDGi 24462-WES-1367

U 2381235 RASULTS

HES
SDG No.

Lab ,1. Date
No. Amt. Aniilyzed Det. Elf.

U238 U235 Time Spike Spike 9kg Bkg Tine Spike
Cnts Cuts Sacs Cns Act. U1238 U235 sacs %FR

24462 809314 24462 2 9114193
8093114 DUP 24633
BLArNIK SPIKE 24567
BLA NK 24568

16 0.1977 102 5 60000 1045 3.2 1 1 80000 0.742

U 234. RESULTS

HIS
SDG No.

Lab
No.

Spi. Data
At. Anaiyz3d Det. Elf.

U234 U235 Time Spike Spike Ikg Bkg Time Spike
Cnts Cuts Sacs Cnts Act. 1234 U235 secs R

24462 809314 24462
809314 DUP 24633
BLANK SPIKE 24567
BLANK 2456B

2 9/14/93 16 0.1977 108 N/A 60000 1045 3.2 3 /A 80000 0.742

PAGE 1
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VVESTINGFIOU El/ANFORD RADIOCHIIEMI:Si HY

U 238/235 RESULTS

HEIS
SDG No.

Lab
No.

10-Feb--94 SD1 24462-WES-1367

U238 U235
U238 U238 MDA M.DA U235 U235 MDA. MDA
Cale. Hpld Calc Nptd Calc. Rpid. Calc Rptd

24462 B093141 24462 0.1565
B09314 DUP 24633
BLANK PPIKE 24567
BLANK 24568

(1.16 0.006 <0.006 0.0065 <0.006 CI.006 <0.006

U 234 RESULTS

HEIS
3DG No.

Lab
No.

2446;2 B09314 24462 0 1624
809314 DUP 24633
BLANK SPIKE 24567
BLANK 24568

U234 U235.
U234 U234 MDA MiDA U235 U235 MDA MDA
Caic. ipid Calc lipd Calc. lpid. Calc Rpid

0.16 0.011 <0.006 N/A N/A N/A N/A

U er-ieJ tl -0-i

PAGE 2



WESTINGHOUSE/HANFORD RADIOCIiEMASTHYV 10-Feb-94 SDG 24462-WES-1367

NEPTUNIUM-237

Lab
SOG HEIS

Date Dal.
No. Analyzad lID

SpI
Arnt.

Gross Count Bkg. Det.
Yield cots Time cpm Eff.

NIP-237 NP-237
Result Resullt MDA MDA
Caic. I-Rptd Calc. Rptd.

24462 009314 2446 11/16/93
609314 DUP 24633 '11/12193
BLANK SPIKE 24561 11/01/93
BLANK 24566 11/01/93

2
2

33
34

2 0.365
2 0.385

0.3 10.558
0.15 0.443

3 1000 0.0015 0.1974 0.0047 <0.02
2 1000 0.0015 0.1974 0.0015 <0.02

1074 1000 0.0015 0.1802 6.0153 16
2 1000 0.0015 0.1858 0.0182 <0.2

0.02 <0.02
0.02 <0.02
0.09 <0.09
0.21 <0.2

~'4 'd g -o-qi

0. n 4

PAGE 1
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WESTINGHOLISE/HANIFORD RADIOCI IEMISTRY 10-Feb-94 SDG 24462-WES-1367

CM 244 RESULTS

HEIS,
SDG No. ;

Lab
No.

24462 B09314
80931,4 IDU
BLAN< s5PIKE
BLANK

AM 241 RESULTIS

24462
24633
24567
24568

SPI. Date
Arit. Aiialyzed

1 2 9/4/93

OW. Elft.

47 '0.1908

CM244 U235 Tilme
Cas Cnts Secs

1 N/A,

Spike Spike Bkg Bkg Tineb
C:nts Act. CM244 U.235 secs

60000 352 4.02 1 UiA

Spike
DR

60000 0.21

HEIS:
SDG No.

Lab
No.

SplI. Dale
Arit. Analyzed Det. Efl.

AM241 U235 Time
Cats Cnts Secs

Spike Spike Bkg Bkg Time
Cnts Act. AM241 IU235 secs

24462 509314
609314 DUt
BLANK SPIK i
BLANK

24462
24633
24567
24568

2 9/4/93 47 0.1908 1 N/A 80000 352 4.02 1 IN/A 80000 0.21

PAGE 1

Spike
%R

|



WESTINGHOUSEIHANFORD RADIOCHEM'ISTRY 10-Feb-94 SDG 24462-WES-1367

CM 244 RESULTS

HEIS
SOG No.

Lab
No.

24462 809314'
B09314 DUP
BLANK SPIKE
BLANK

AM 241 RESULTS

HEIS
SDG No.

24462

Lab
No.

809314
B09314 DUP
BLANK SPIKE
BLANK

CM244
Caic.

24462
24633
24567
24568

CM244
CM244 MDA,
Rpid Calc

0.0014 <0.02

AM24'
Calc.

24462
24633
24567
2456a

0.023 <0.02

AM241
AM241 iMDA
f ipd Cale

0.0014 <0.02 0.023 <0.02

(?qr;

MDA
Rptd

PAGE 2

MDA
Rptd

UO (I& a -->


